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A compact fuel cel power generation system equipped with a micro hydrogen production
 
system is expected to be used as a power source for a wide variety of electronic devices.It
 
is a typical example to apply such a system to some mobile machines,such as a laptop
 
computer and a portable telephone.To this end,there is an urgent need to develop high
 
performance micro-type reformers and CO shift converters.The purpose of this study is to
 
develop a high performance hydrogen production system for a compact fuel cel with the
 
concept of microreactor.Assuming an aluminum tube with an inner diameter of micrometer
 
order to be a microchannel,a copper-based and Pd-Zn based catalytic layers were prepared on
 
the inside wal of aluminum tube by electroless plating.The physicochemical properties of the
 
catalytic channel prepared were analyzed by scanning electron microscopy(SEM),energy
 
dispersion X-ray(EDX)and X-ray diffraction(XRD),and its catalytic properties for
 
methanol steam reforming were also examined.In addition,the effects of changes in the
 
physicochemical properties of the plated layer on reforming performance were examined as
 
wel as durability change with time.The reforming involves a relatively large amount of
 
endothermic energy.So as to enhance the reaction efficiency and the application of this
 
reformer,the combination system,in which reforming and combustion reactions were simulta-
neously conducted through the channel wal,was designed and constructed by using the
 
electroless plating.And then,its reforming performance was investigated from a viewpoint of
 
hydrogen fuel cels.The folowing present the summary of each chapter of this thesis.
Chapter 1 described the introduction and a brief summary of this thesis.
The purpose of Chapter 2 was to prepare the microstructured copper-based catalyst on the
 
inner wal of the aluminum tube using an electroless plating technique for steam reforming of
 
methanol.The catalyst included copper-based component was prepared on the inner wal of
 
aluminum tube with micron-order diameter by electroless plating.The undulating porous
 
deposits were formed evenly al over the inner surface and were formed in tight contact with
 
the inner surface,which was about 100μm thick.The methanol reforming characteristics of
 
the prepared microstructured catalyst,which was oxidized in an air stream prior to the
 
reaction,exhibited high catalytic activity.The reforming performance of the prepared cata-
lyst considerably varied by channel length.These results indicated that the prepared catalyst
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is stil more suitable for practical use.The degree of deterioration of the oxidized catalyst
 
was smaler than a normal copper-based catalyst,besides the catalyst restored its initial
 
activity by reoxidation after it deteriorated.The restoration to the initial activity by oxida-
tion occurred many times.
The purpose of Chapter 3 was to construct a microtube-type copper-based reformer
 
combined with a combustion system was constructed by electroless plating,in which methanol
 
reforming took place inside of the wal and hydrogen combustion outside.Its reforming
 
performance was made much progress for supplying the sufficient reforming energy from the
 
combustion side.The produced hydrogen(maximum about 110 ml/min)was exceeded the
 
amount of hydrogen consumed in the combustion(40 ml/min).But the excessive combustion
 
energy caused a quickly deterioration of reforming catalyst on the inside wal.
The purpose of Chapter 4 was to prepare the microstructured Pd-Zn based catalyst on the
 
inner wal of the aluminum tube using electroless plating for steam reforming of methanol.
The catalyst included Pd-Zn based components was prepared on the inner wal of aluminum
 
tube with micron-order diameter.The undulating porous deposits were formed evenly al over
 
the inner surface and were formed in tight contact with the inner surface,of which thickness
 
was about 150μm.The reforming performance of the prepared catalyst considerably varied
 
by the zinc plating condition.When the catalyst was reduced and subsequently oxidized prior
 
to the reaction,its reforming property exhibited high activity and high selectivity.In addition,
the degree of deterioration of the catalyst was smal even after 7,200 min.
The purpose of Chapter 5 was to construct a microtube-type Pd-Zn based reformer
 
combined with a combustion system was constructed,in which methanol reforming took place
 
inside of the wal and hydrogen combustion outside.Its reforming performance was made
 
much progress for supplying the sufficient reforming energy from the combustion side.The
 
produced hydrogen was exceeded the amount of hydrogen consumed in the combustion side.
From a result of measurement of heat transfer characteristic,the constructed system was
 
thought that the exothermic energy from the combustion side was effectively supplied to the
 
reforming side by conductional heat transfer through the tube wal.In addition,the degree of
 
deterioration of the prepared catalyst was smal,besides the catalyst restored its initial activity
 
by reoxidation after it deteriorated.The constructed reforming system had an advantage for
 
practical applying in a reformer for producing hydrogen for some compact fuel cels.
Chapter 6 summarized the conclusion of this thesis.
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